I supplement previous models of bank competition by incorporating the endogenous branching choices of commercial banks. I apply a dynamic structural model of banks' branching and interest rate choices to a unique bank-level dataset on Hungarian commercial banks during [2004][2005][2006][2007]. I find that banks charge a premium in interest rates for relative branch network dominance, and banks with relatively smaller networks are less likely to close branches. I present significant and robust estimates of branch setup costs and scrap values, and discuss the potential use of branching restrictions as regulatory tools to alter lending rates and consumer surplus.
Introduction
Commercial banks compete with each other by building up branch networks in addition to competing through lending and deposit rates (Kim and Vale, 2001) . Banks can enjoy several advantages from maintaining sizable branch networks relative to competitors, ranging from scale-related revenue improvements (Berger and Mester, 2003) to building and retaining retail clientele (Dick, 2007; Ho and Ishii, 2011; Molnar et al., 2013) .
1 Banks' branching choices affect interest rates and therefore consumer surplus. Furthermore, these branching choices are inherently dynamic and driven by setup costs. In this paper, I supplement existing models of bank competition with endogenous branching choices to examine: How are banks' lending and deposit rates affected by the size of their branch networks over time? How are banks' branching choices affected by their competitors' branch networks, and their own past branching choices? What are the magnitudes of branch setup costs and scrap values that drive branching decisions? Answering these questions brings new insights to the use of branching restrictions as market-based regulatory tools to impact banks' interest rates and consumer surplus.
In order to answer these questions, I draw on the industrial organization literature on dynamic entry. I apply a version of Bajari et al.'s (2007) dynamic structural estimation framework to a model of spatial bank competition. I estimate the model using a unique bank-level regulatory dataset on the branching and interest rate choices of the largest Hungarian commercial banks during the 2004-2007 period. In the first (reduced-form) stage of the estimation, I examine the roles of branch networks and the macroeconomic environment in banks' interest rate and branching choices. I find strong branch network effects on banks' choices of interest rates. Banks with a bigger scale of branch networks use their locational market power to charge a premium in their lending rates. In the retail and mortgage markets, where branch networks are especially important in serving clients, a one percent higher branch network size of a bank relative to its peers (equivalent to a difference of 2 branches) corresponds to 0.48 to 1.05 percentage point higher lending rates. The premium banks charge for branch networks decreases in competitors' branch network size: Banks whose competitors have relatively more branches charge 0.72 percentage points lower retail lending rates. There is evidence of the pricing impact of locational market power in deposit markets as well: A one percent higher branch network size relative to peers corresponds to 0.65 to 0.89 percentage point lower deposit rates. I also find that the passthrough from interbank rates into lending rates is lower in markets where banks enjoy more locational market power through branch networks. 
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The IO-based analytical framework of this paper brings new insights to the formation of effective market-based bank regulatory tools.
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My results imply that branching regulations which are focused on preventing banks from using branching to build locational market power relative to their peers can increase consumer welfare by lowering lending rates and raising deposit rates. Furthermore, the negative relationship between interbank rate pass-through into lending rates and locational market power implies that limiting branch network dominance can also improve the strength of the bank lending channel of monetary policy. An important way in which regulators can affect branching choices is through manipulating branch setup costs (inclusive of administrative and legal expenses). Such market-based methods are much less distortive than the imposition of interest rate floors and caps or moratoria on certain types of borrowing, which were some examples of post-crisis government responses in several Central and Eastern European countries.
The paper proceeds as follows. Section 2 provides a brief overview of the literature. Section 3 presents the model and Section 4 describes the data and the estimation method. Section 5 discusses the estimation results. Section 6 summarizes and concludes the paper.
Literature review
Regarding the role of branch networks in banks' choices, previous literature has established that location provides banks with market power (Barros, 1999; Dell'Ariccia, 2001) and highlighted that banks' branching choices closely interact with the competitive pressures facing them (Cohen and Mazzeo, 2010) . With respect to the role of branch networks in interest rate choices, several papers in the previous literature captured the impact of branch networks on interest rate decisions (Calem and Nakamura, 1998; Chiappori et al., 1995) , doing so either by taking branch structure as given or excluding multi-branching. Kim et al. (2007) took an important step forward by incorporating simultaneous price and branching competition in a static setting.
Studying the interaction of pricing and branching decisions, previous models in the literature were either static, or captured the multi-period effects of branching by assuming that location and interest rate choices happen in separate stages. In Estrada and Rozo's (2006) analysis of the Colombian market, banks choose interest rates in the first period and make branching decisions in the second period, taking interest rates as given. Alternatively, in Cerasi et al. (2002) and Coccorese's (2012) model banks make branching decisions in the first stage, followed by interest rate choices in the second stage. Importantly, Repullo (2004) uses a dynamic model to study the deposit market in a Salop circle model. Given the paper's different focus, Repullo (2004) does not incorporate loan rates, branching choices or empirical estimation. Lastly, with respect to previous evidence on the setup costs of branching, earlier reports established that the brick-and-mortar costs of branch opening are substantial, amounting to as much as 2 million U.S. dollars in the U.S. (Bancography, 2003 (Bancography, , 2006 Spieker, 2004) .
Model

Setup and notation
The economy consists of banks, households and corporations. This section provides an outline of the interactions of banks with the retail and corporate sectors. Details are presented in the Model Appendix, and the notation is summarized in Table 1 .
Loan demand and deposit supply facing banks
The economy consists of an infinite horizon of overlapping generations of clients (consumers), each of whom lives for two periods. Clients are referred to as 'young' in the first period of their life, and as 'old' in the second period. A continuum of young and old consumers are uniformly distributed along a Salop circle. A total of J banks service these clients, with j = 1…J indexing the individual bank. There are a total of N bank branches which are uniformly distributed along the Salop circle, as shown in Fig. 1 . Each bank j's branch network (number of branches) is denoted by n j , such that ∑ j n j = N. Let n = (n 1 ;…;n J ) denote the vector of bank-specific network sizes.
Each period, the continuum of young consumers solve their optimal consumption-saving problem, and decide how much to deposit or borrow from banks. 
